In this paper, in order to improve the photocatalytic activity of Ag 3 VO 4 /GO, the Fe ion doping Ag 3 VO 4 /GO composite photocatalyst was fabricated by simple precipitation and calcined method. The photocatalytic activity was investigated by degradation of chloramphenicol under visible light irradiation. The degradation rate of chloramphenicol could reach 70% in 60 min. The enhanced photocatalytic activity can be attributed to excellent charge separation performance with the Fe 2+
INTRODUCTION
In recent years, antibiotics have been widely used around the world, and there is an increase in use of drugs in aquaculture industry and human. This has caused rivers, lakes, soil and even drinking water to be affected to varying degrees, which brought serious environmental problems, even affected the ecology of some places, and has a direct impact on human health, for instance, antibiotic-resistant bacteria can seriously threaten human life. In particular, the contamination of antibiotics has raised public concerns due to the recent report of the detection of heavy antibiotics in tap water and surface drinking water.
Photocatalytic technology has received more and more attention of researchers because of its advantages in potential environmental pollution control and resolution of energy crisis. The ideal photocatalytic technology is based on the semiconductor material as a photocatalyst, using the excitation of natural solar light source, so that the effective active species are produced in catalyst surface, and it can achieve the purpose of degrading the harmful organic substances in the environment under the multiple transformation and interface. The formation of CO2, H2O, and other inorganic small molecule species due to photocatalytic degradation of the final mineralization, without the formation of additional secondary pollution, Photocatalytic technology is a green and environmentally friendly technology.
Ag3VO4 has a wide range of applications in photocatalysis, medicine, lithium ion batteries, and sensors due to its catalytic, electrochemical, and optical properties. Hu et al. [1] prepared monoclinic structure Ag3VO4 powders for effective decolorization of azodye acid red B. Zhao et al. [2] synthesized the Ag3VO4 hollow nanospheres, and the as-prepared nanospheres could degrade the Rhodamine B to 97%. In order to design effective photocatalytic materials, Ag3VO4 is often used to compound other materials to build a highly efficient composite photocatalyst. Wang [3] et al. used the method of precipitation to deposite Ag3VO4 on the surface of g-C3N4, the results showed that the best photocatalytic activity is exhibited for basic fuchsine, and that the photocatalytic activity for other dyes is also good. Wang [4] used a two-step method to synthesize Ag3VO4/TiO2/Gr heterojunction nanocomposites. The formed heterostructures and Gr synergistically enhanced the photocatalytic degradationefficiency of organic pollutants methyl orange and MB. Wangkawong [5] prepared CoTiO3/Ag3VO4 heterojunction photocatalysts and showed high-efficiency photocatalytic degradation of MB. Fariba Kiantazh et al [6] prepared Ag3VO4/ZnO nanocomposites with an n-n heterojunction, the as-prepared photocatalyst shows high photocatalytic activity on degradation of RhB.Zou et al. [7] designed Ag3VO4/TiO2 nanorods photocatalysts via a simple sol-gel method with microwave and hydrothermal method. The photocatalyst shows strong absorption in visible light region and excellent charge separation characteristics. The photocatalytic degradation rate of toluene could reach 70%. Zhang et al. [8] prepared Ag3VO4/BiOBr n-p heterojunctions photocatalyst by chemical deposition. The photocatalyst exhibits high photodegradation rates on degradation of Rhodamine B (RhB), methylene blue (MB), methyl orange (MO), and tetracycline hydrochloride (TC).
In this experiment, firstly, we synthesized the graphene oxide by the modified HUMMERS method. And then Ag3VO4/GO was synthesized by the precipitation method. Next, the synthesis process was further controlled to prepare the FeAg3VO4/GO composite photocatalyst. The photocatalytic degradation effect was confirmed by the degradation of chloramphenicol under visible light irradiation.
PREPARATION

Synthesis of Fe-Ag 3 VO 4 /Graphene
The Ag3VO4/graphene nanocomposites were synthesized using direct precipitation method. 0.2 g graphene (the same amount of graphene, to obtain 2 %, 5 %, 10 %, 20 % different loadings) aqueous solution sonicated for 20 min, then, 10 mL AgNO3 solution was added into, continuously ultrasound for 20 min to obtain A solution. Different concentration of sodium metavanadate solution was added into A solution slowly. Afterwards, the reaction solution was stirred for 2 h at room temperature. After stirring for 2 hours, the Ag3VO4/graphene composite was filtered and washed with deionized water, dried at 80 ℃ for 12 h. The obtained powder was calcined in a 200 ℃ muffle furnace for 2 hours. Finally, the different silver vanadates loadings with graphene binary compounds were synthesized. We chose the optimal activity binary Ag3VO4/graphene compounds for iron ion doping. The procedure of synthesizing iron ion dropped-Ag3VO4/graphene composites is similar to that Ag3VO4/graphene. Fe2(SO4)3, FeCl3 and Fe(NO3)3 solution were added into Ag3VO4/graphene precursor solution stirring for 2 h at room temperature, respectively. After reaction 2h, different iron ion dropped binary compounds were filtered and washed with deionized water, dried at 80 ℃ for 12 h. The obtained powder was calcined in a 200℃ muffle furnace for 2 hours. Finally, different iron ion dropped binary compound was synthesized.
Photocatalytic and Trapping Experiments
The photocatalytic activities of fabricated binary and ion dropped binary nanocomposites were examined by degradation of chloramphenicol solution under visible light irradiation. The procedure of degradation was given in our previous report. Briefly, 80 mg of the photocatalysts and 100 mL (20 mg/L) were mixed. The reaction solution was stirred in dark for 1h to reach compete adsorption-desorption equilibration. Then, a 300W Xenon lamp covered with a UV filter (λ>420 nm) as the light resource during the photocatalytic reaction. A certain amount of solution was withdraw from the suspension at a given 10 min interval and centrifugally separated. The concentration of chloramphenicol was detected by a UV-vis spectrophotometer at Max wavelength of 278 nm.
RESULTS
The Photocatalytic Degradation Effect of Different Percentage of rGO Modification
To evaluate the photocatalytic performance of different percentage of rGO modifying Ag3VO4 under the visible light, chloramphenicol was used as the target pollution. It is noticeable that pure Ag3VO4 photocatalyst exhibits little photocatalyst ability to degrade chloramphenicol due to fast recombination of electrons and holes [9] , while the rGO modifies Ag3VO4, the electrons of valence band of Ag3VO4 excited by visible light could transfer to rGO, especially the ring structure of GO could effective absorb chloramphenicol molecules. When Ag3VO4 load 20% GO, the efficiency of degradation of chloramphenicol has reached to about 28% under visible-light irradiation for 60 minutes. According the tendency of degradation rate, it still has good photocatalystic performance. 
The Photocatalytic Degradation Effect of Different Ferrate
It is worth noting that when different ferrate adulterate Ag 3 VO 4 on graphene oxide, the efficiency of photocatalysts get greatly improved. After introduction of Fe(NO 3 ) 3 , the degradation rate was slightly improved, which could be ascribed to Fe /Fe 3+ redox system could not provide one electron, but also the twice of Fe species could benefit two electrons of reduction of oxygen molecules [10] . However, NO 3 -could inhibit the denitration, which is worse for degradation because of amine in chloramphenicol. It is interesting that after introduction of FeCl 3 , the rate of the ternary composite photocatalyst degrading chloramphenicol under visible light for 60 minute could reach approximate 70%, which could be attributed to that chloride ion could react with O 2 -, further into Cl 0 and/or ClO -as oxidant and easily combine with chloramphenicol through electrophilic substitution reactions into some products, which is beneficial to decompose.
CONCLUSIONS
In summary, the Fe-Ag3VO4/GO composite photocatalyst were successfully prepared through precipitation and calcined methods. The doping clearly enhanced the photocatalytic activity, and the anion is also important to the photocatalytic degradation processes. The photocatalytic degradation of chloramphenicol shows FeCl3 doping composite photocatalyst possess highest photocatalytic activity and the photodegradation rate could reach 70% in 60 min under visible light irradiation, and the enhanced degradation mechanism mainly due to the Cl-could form the active radicals which are better for the photocatalytic degradation.
